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Abstract: 

PROBLEM TO BE SOLVED: To provide an electron emitting element structure capable of attaining a large 
operating current at a low operating voltage and of keeping a stable electron emitting characteristics. 
SOLUTION: The electron emitting element comprises a cold cathode material using mixed particles of No.l 
particle for electron emission to the space and No.2 particle staying near No.l particle and controlling the 
posture of No.l particle. It is desirable in this structure that No.l particle has a higher electron emitting 
efficiency than No.2 particle and that No.2 particle has current conductivity. COPYRIGHT: (C)2001,JPO 
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^^'^ii^. 3^5^11^^, m.^m-^. M^m 

M2(0^£^<75i^$^^ Miro!|sSrT-<0>:t$<t!?'t)/h$ 

[If 1 4 ] mim. 1 (clE«cOfl;^5Jc(±i^T-^-atf 

mim 1 5 ] i (;iiE«om^»ctts?ii^s:^tp 
[ft*^ 1 7 ] %mm^<Dk.\^^ 1 (75mis t . ^ i 

>i>S'>;tc< irtiee^ttfemT-^ctti^^coMit^fe-C- 
iit*^ 1 8 ] f**^ 1 7 {ite^wsmttsi^^wsi 
miEU 1 (Dm.^ tm2 t {t'^^mm^miumfi 

1 9 1 1 7 fc|E«roig^iS:t±j^^roSa 

[ft^js 2 0 1 ts*3S 1 7 \cwM.<r>n,=i-Wimmi-(om 




(3) 
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im^^ 2 1 1 ft*^ 1 7 iz^&m<om^tsciiim^<om 
[fi*« 2 2 ] ^i^ifB*f o-h{cig 1 (Dwrn m\<r> 

lit 2 3 1 2 2 »cfE«(D«^JfeW^^roaii 

imi^m 2 4 1 ifi*« 2 2 tcis«(Z3m^jfctii3g^<oia 

S-f 5fcJ6<OSt^r-fo-5, 30 

[ft 2 5 ] siijft^ 2 2 iciEttwrn^Sfettisi^ wsa 

mrfE?^^1lgi5«-^Ji^fife-#-5Xg7)s, 'm\(r>m.=i-tm2(6 

XST-foS. 

Jt*&^i*5v^r, 40 

[tt*« 2 7 1 ft*Jl 1 7 (::|5«t<^®^^S!cm^^^o§a 

^•r^>xai:. 
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Steffi- 5 m^SScttUHi: UT«6tB-rs i 5{-gB«i-5X 

St. 

2 8 ] 2 0 {CfE«<0®^=-Sjctb3S^=-cOSS 

^■rsxai:, 

ai:, 

[ft 2 9 ] If 2 1 tc:lE«c(^m^®cttJ^^i7>M 
ig;^ft};itieoTHulEm^S5cai5!l^SrJgfiS;t-5Xmi:, 

^£-r^XSi:. 

ism. 

[ft 3 0 1 is*^ 2 2 \cmm.(om^Wimm^<Dmi 

fig-fSXai:. 
St. 

3 1 1 2 5 {cfE«ro«^;Ktb3!l^roi!J 
^^SXSi:. 

[fs*3S 3 2 ] §i*3i 2 6 [z.'^m(r>m.^m.mm^<r>m 

^i-sxai. 
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[ft*« 3 3 ] ft*3S 1 7 {r|E«(om^»tli3!f ^rosa 

[If *5 3 4 1 ft3i?^ 2 0 \zwM.(Dm.'i-WLmm^<Dm 
^•rsxgi. 

[ft*« 3 5 ] If 2 1 (cffi^offi^SSctB^^coSl 

[If 3 6 1 smm 2 2 fcfEttcoS^^rSctii^^oK 

St, 40 

[ft 3 7 ] If 2 5 (:if5«(7)m^^Scai^^<^ia 

^•rsxmi. 

St, 
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3 8 1 If 2 6 {c|sttco®^^i$ctti^^w$i 
5t;^ftlci^oTt(rlE®^SctBlg^Sr?^fiei--5XSt , 

^-rsxst, 
St, 

^-(Di^^o^^^MSi-sii-o^a^^t, ^^tsmm. 
m=f-xm^ ^ ix^fzj^^mups t , 

[If 4 o ] If 3 9 \z.'^m.(omMmim=^v:.ii 

r t ^#mt^S«^*5cfcti*^o 

[» 4 2 1 If 3 9 icmm.'O'mwMi.mm^icts 

^m.'?-Wi^^Uki'imm^±iimis&m-<Dm^ilfi-\^X 

SftfeL, M}CHtris3ti^«tt-®t«ie^*fc(i^x(DJia^ 
sr:^^L, ^•ft^•tm—<D1gL^^xrJm^nm^u^^i.x 

^ t ^#mt-r5m#®ttii^T-, 

[ If 4 3 ] 4 2 tc:iE«om#SJcffi5g^ IC*3 

[!f*JS4 4l ^J£Jgi^ST-T-fc5^1c7?^§i^t^2 

Hutsil2(^^^iis, taia^ 2 <DJ|a^(D^a5^c:?||^atlt^c:# 

[If 4 6 ] mim. 4 5 tCfE«CD®^SScW5il^ }C*5 
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(If 4 7 1 4 5 {c|E«(om^iS:(±S^^^fc:*J 

Vmim. 4 8 ] ft*3S 4 5 lClEtt(Oll^Sfe(±l*^=-(C*5 

[it*^ 4 9 1 if 4 5 {cgE«<om^=-jfem^^-}-*j 

MISH 1 (DmPtt^. Zn. Al, Si. Ti, Fe, 

[st*:« 5 0 1 4 9 {C|E«(^«^i*tH^^(C*5 

HfrfE^K^^a^;*^ X hyjKs' hJI^^^^7^ -T-fo 20 
5. 

t LTMfE* 1 <^«t^ t mmm^mmuu t 

(o^%mm^m?ts.i.x\>^^. 

5 2 1 If 5 1 {c:|E«com^^J5c(±i^^^fc*5 
tti^M 1 Zn, Al, Si. Ti, Fe, 

mt^. mit!i^(D\.^-rh,A^X'h^. 
in^m 5 3 J If 5 2 izmm.(r>m.^ntiim^ii^js ao 

mt&fS Kon^tK T hy^y hmV^'^^ y^:b-Xh 
5, ■ 

[If 5 4 1 If 5 3 icmm<om^nmm^iicis 

Ilf 5 5 1 If 5 4 (C|SttC0®^*Sctb^^{C*5 
V">T, so 
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ii»*ii5 6] ^mmut. 

[If *^ 5 7 ] If 5 6 {c:|Etto^^itJct±l^T-(c:*3 

im^m 5 8 ] if *m 5 6 (ciEtt(^m^S!ctts^^{-*3 

umm 5 9 ] if 5 6 i,zmm<om^wciiim^ic^ 

mw.mi(Dn^AK ^S:i^^n^X'h<o . mmm2(Dm. 
'iF-A^^mm^con'f-x'h^, 

[If 6 0 1 If 3}t3s 5 9 icmm.(7:>m^nmm^icio 

HtrlE#J£ff^4^3et^;a^ Zn. Al, Si. Ti, Fe, 

[If 6 1 1 If 3it:^ 6 0 icmm.<om^iktiim^icis 

[If 6 2 1 if 5 9 fC|E«(Om^Sfeffiig^fr*3 

[If 6 3 1 If 5 9 \zteML<r>m=f-ikmm^\zi^ 

(If*3l6 4] ^i^SWt. 




6 5 1 if 6 4 {CfE«©«-?;^tb^^ tcfc 

mm^SiBikn^f-A^. Zn. A1, Si. Xi, Fe, 

im^^ 6 8 1 w*^ 6 7 dia^wm^sfetti^^fcjo 

V'T, 20 
IW*^ 6 9 ] IS*^ 6 6 (c:|S«<^3m^®cm*^iC*3 

^-r^y^yr^ hxhi>. 

7 0 1 fl!*3S.6 6 (C|S«©tt^-SS:tti*^tC*5 

V>T, 30 

[ft 7 1 1 ^wmm±icm^9Sim^m^miii.i-^ 

[nmm. 7 2 ] 7 1 icmmfom^wcmm'i-cDm 

t ^ 2 (on^(DmiiS(.m.^x'h s . 

(w*^ 7 3 ] m^m 7 1 iciE^com^^sctti*^ o«i 
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[w*:^ 7 4 ] 7 1 icmm.(Dm'FMcm^^<Dm 
7 5 1 7 4 \cmm(om^wciiim^(om 
7 6 ] 7 1 izmis.com^wcmm'i'^m 

Hi-, tMlE»«XSoofi{ciS?tttflEfflg^^:SEJ5)c-r5XS 

im^m 7 7 ] m^m 7 4 {c:iE«©m^jfcm3g^<z>«i 

Mtc, fltlia^*xm(Dm(c:^3t14fi»li€Sr«6fi!c-r.5Xg 
#if5«^iftai^^d^ tt*:S4 4(c|E«<^m^*jcttS^TF- 

um-r^mmm^t^^pf£< thmx.tim^mxh'Z' 
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[if 9 1 1 ^wmu±imtft^mmm^m^-r?> 
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Sr'>/j: < t -bii ;t 5 ^-^ ^ - 

5XaSr«x.S, 
[0 0 0 U 

10 ^sctiisg^. z(Dm,^m:mm^^m^^xm!$.^ti?>m^ 
m. z<Dm^m^m\>^xmi$.^ix^mikm^^mm.i6i:xf 

mmt^2 (Dmmmic':^i-fxm.m^tix^^^. 
[0 0 0 2] c*ii»:3S] iiiamz.:^mmmx'mmi-^m 
mxh^ r^K^j ff:)Wb^{z<3\,^xmm-r^. :^mmmx 

20 (i, ^4^c, tSn#t, tttt. I^i^, 

r^^j (i, ie*fc«2f@JW±to!K^^;Setcb-c 

[0 0 0 3] 

[0 0 0 4] ^i3.fzikmcoti—7i^>'i-/^^ — 

yi^h^ 6 4 vt^^5^g;^^^ — >^:/®flET'4 0 0 M A 

so ic:l3—7^:yrj^^—y^mf>A^-^xmmt:h—-m>-j- 




13 

10 0 0 5] ^fc. f • (de Heer) h\t^ 
>';:^ (Science) 11(^112 7 O^Ml 1 7 9M (19 9 
5^) ^c^o^/^■r. ;(7— 7K>-:hy 
^ 2/ :7 >r j\^^'-\z.mL.y^ /u^—mm<D ^i^xot /j::A:tc: 

[0 0 0 6] L.;6^b. :Z(Dmm'Cit.:^-:^>^'r/'^^ — 
[0 0 0 7] 10-149760 

T ;j^7 — 7jt' y 5^ ^ — y ^ 1/ > J i :7 ^ — u > ^ ^ ffl -r ^ S 

[0 0 0 8] L/&^L. ^tDS$&{cJ:5^, :^-7j?V-:hy 
[0 0 0 9] ^fc. #^¥l 0-1212 

[0 0 10] S/c. JbiBbfc^BB^l 0-149760 
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#<i^«j5.l/4#r^¥l 0-1212 4-^>^«{c:-?:n-=e;h.5l 

br V N 5 (^§1 V ^ OT^fc 5 fc 

«9. f(I^^®SE;6S^^b>t^V^t^/^9Pp^S^.S^*brl/^'5o 
[0 0 11] -io. :ziih<Dmm^^m9i:ir^tz^\c. 

ij-^^i^-ry^^-^^m^m (uv) ^.Mb/c^^^K 

10 |g$^^TV^5 (#%:^Sfc : "f^Oi fa. Pan-Pacific Imag 
ing Conference/Japan Hardcopy '98 v^313 

-316. e*iij^^^^^a998^7>^. m^) o ^(o^m 

[0 0 12] %ir^ t:Vury^=i— /ul^iCyt;— zK^' 

-ry^^-^i 1 0 1 ^^m^^timW'^^^mM^i i 
0 4 rtt;i2iA-r 5o ^^\z%^^^ 110 3 ^c^fp] b/^^ 

;Emill 10 5 t^Wm^l 1 0 3JbcO/^'^-::^>'i/^ 

ntcmmm 1 1 o e ircorBiJ-^^gpaa^i i o 7(c:j:or 

m^^Rl^Pbr. :;^-7K>--^/^zx-::ra 1 0 1 
20 :&(^^:iia^iJ^ii-^i:|5l9#ica^i^»)tcj:oT^mii 1 l 
0 6±tc^ib$^i:5o r::T\ m^»i(i$-^SSrrt-»m 

g 1 1 0 6 AKomm^- y 1 102 

58ttbr*D<o rp-r^^. r(7)ti5^(7:)^a^y 
)^(7)Si-Si^'^;ei^^iff^ti^;6S7K-^;:^ic:;if 
5^fc:3t7-;i?V'^y^aL-:/l i o i tril»^6«Jtcs§#$!Ji- 

(om#{cJ:oT;?7-7K>'-t-y^^-:/i i 0 i ^^m^ 
110 6 ±:(o^m^ yv/^xiio2 ±tcstRe^t-ia?iJ 

30 ^>-l 1 0 2^^^5^^T-/^^-^>^^-r5C^{cJ:«9:*f 
1 10 1 ^iEJiJf 

[0 0 13] b;6^b^e;^is^> m^*l!3t-J:oTi7-7K> 

^fflb^^fttvli^c^b?iv\^.T'Sim;asfc^o ^flx-tf. 

;0^i^^>l|-efe «9 . r(^:7 y :y hX^Oiol/^T4 0 0--5 0 

0°C<7)K?U:7'D-fe;^^il5o cco^. rtg|5(7:)a^Jjcai^ 
40 ^t»R^tc*D^^ix5fci6. *«>i^y v^^-dsfi^>»b 

r«</^oTb^9 (W^^y v^^^-i^s 0 orT-5>» 

xm^^n^tix\^^ti:fy—y^^^^y'^^-y'^mtixi. 

[0 0 14] m:^. mu-:fu±^^m< Lxmmn^D^> 
^\^^(Dx^ m'aMmt-^—^^>"ry^=^-^t(Dmm.^ 

50 SM;6^|5ag$tt. -eo^mi: bT;^->i^'v-:hy^^-:/ 
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[00 151 ^ p>icSl^itxm^cfe^^rtt, *— 
[00161 m-^mm(^'iit^^m<^m.m -if^mmmm 

3 7 0 2-^) „ r«^S$p<^?(*J^Sr|g!2 OfcS-:5^^TIft|q 

[00171 mm^Wmi&t \^X<D^y :^^^^m.2 2 
0 l±(c:;^j? y-vTOJi£^^fflv>TSI&^«*L. M 
fiS;b-cmi&«<i2 2 0 2iSr}i^fig-r5o ^l.Xy' hy^y 

hm-(Dz nO 'y ^ n i ;^ ^^eoMftr^r- 

$-&T^5 •y'$'mm2 2 0 3^«fiict-5o 

[0 0 1 81 ^fev^-e. ccDi^t-urji^^^ixyt^? y 

v^g 2 0 3 Cl. Z nO-J'-f;^*— <75^tS^d^?3 

t:m-r^^mmi>^fb/£^y- hmm2 2 0 4Sr;^-<—!^ 
2 2 0 5 ^Sr:^^ LT^ft, ffl;l?-*S:aiJg^ffi 2 2 0 6 ^fllfig 

i"5io 30 

[00 191 z<Dmmi-±. 'jiWi^m^mLLi^hmm 
mir^'>^ :=^:ti—^mm-r^iim<^mm^^L.x^^i>o 

(1) 7^ hff^<OZ nO!>^;^;{7— (i, m^^WM 

2 2 0 2 i:S«>T^fefi7'^5feCgCCO;z^r-^StLTl/^5fcfit 

[OO20I (2) Z nOt^^;^*— tOT" h77Ks/ h<7? 

'S^A^'^^X'tfrti^t. ^^<D'Jim.^tm^J:t>H^<DX\ 50 
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[0 0 2 11 (3) SIC. m^iSai3il^SrfflV^T7''f >^ 

mmmi^i- -5 !fi>^;is fo ^> ±mmmxn 

[0 0 2 21 

aSrA?gt-r^ci:^@Wi: J;t)S^L<(4, (l) 

(2) ±m<Di:otim.^tk\hm=f-^'}^f£^^TM.x^=i:^ 
h-etorf^tSt?#s8Sjt^rjssrii«-r^r (3) 

^mm-tz^kxh^o (4) :$:mf^2Mmm<D 

(0 0 2 31 :mec0B6*)^afig-r5.fci4>(0^^i LT 
[0 0 2 41 1 (Cf5«<O^H^tt. 

m^Mntamf-xh-ox. mmt^mu^mK 'p^£<ti> 

[0 0 2 51 *7t, 2 (CIE^W^BJfi, ft 1 

fs~(D^^(Dmm^mmLx\,^i,. ^t^<i!^mt-t 

[0 0 2 61 *fc, li*J®3JC|E«<7)^0J(4, li*^l 

i<Di&.^^^i<DmmizMi-x:^^xi-if£<. ^^nm. 

[0 0 2 71 f»*«4{C|B«£<Z>^BJf4, l»3ft«l 

[0 0 2 81 *fc. m^m.5\cmm<r>mmi'±. w*^4 
[oo2 9i^fc, n^m6icum(D^mtt. is^^si 

[0 0 3 01 fS*«7fCfEttc^^§qtt. tt*^l 

[0 0 3 11 Sfc. lf*]l8{i|2®W^0^li, fS*«l 
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[0 0 3 2] 4fc. mii^m9\zmm(D^mtt. i»*jsi 

[0 0 3 3] itJjt^l 0lc|5te(O^?«Ji, 

[0 0 3 4] 1 lcf5ttco^BJ(*, 

1 0{r|Htt(Om^Sfem5il^{-*JV^-C. ^2(Dm'AK 'P 

^mm^, mmm^. ^^m^. mmiw.^(D^hiiitiA> 

[0 0 3 5] *fc, It*^ 1 2 (ClEttcO^e^tt. ft*3S 
3(ClE«cOm^Sfetti^^(-i3V^T. ^2cofe^<Di«$ 

So 

[0 0 3 6] Sfc, fS*5Sl 3(CfE«'^^B^(*. itjft^ 
[0 0 3 7] ft^JSl 4(C|Ee(7?^0^(i, tf*3S 

[0 0 3 8] ff*3Si 5{c|s«<o^?«tt, lt*:« 
[0 0 3 9] sil*«l 6(ci5«c5^B^i4, ff*:^ 

^^stfj; 5 ICIEST tvTv^s. ^t^mmt-r?>o 

[0 0 4 0] -^tc. g»3j*3Sl 7(C|5«<35^B^«, ^i^SB 

WWitcmi <^li®t. Ml <75ST-i^2<D&?-;5^^^i 

1 omffisrji^^-rsxat . ffiiEU 1 (^ms^si-m 1 

[004 1] ff^^Sl 8{Cf2^0^BJ«, 

l(0!ta^i:|g2<D«[^^i(*S^^Sfelil^^;J5M7i5. c i: 
[0 0 4 2] Sfc, lf*«l 9»C|5ig(^«B^{4, fS*:« 

1 7tc:iE«t<^«T-*Jctb*T-'^»i^:^^(c*5i'^-c, ffiiEM 
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[0 0 4 3] 4fc. lt*3S2 OfCfSftro^B^tt, fS^^ 

1 7{c:|s«<7)m^*Scm^^<oMjt:6-ffi(-:i3V^-c. HfrlE/ft 
[0 0 4 4] ^fc, i»*JS2 1 {c:|E«<75%0J{i. ff*3S 

1 7 {zt&m(D^^Mi.mm^(Dmm^micis\,^x. mmi^ 

10 ^MgP^f^ffM-rsxa^is. '>/i< t tM2<7)^^=-^=^ 
m^-fr^ fl;#^WJ!lDLfc#HMT{-Joi/^T, ^lomn 
±}-tfri2l|2 <0&^^:5J-»:LTft|^11g|5W^ff^fi£i-SX 

[0 0 4 5] ff*3S2 2 (ifE«(OM?^«. ^^^35 

^tco±(CMl<0^®i:. miOS;^t||2roeT-;4^e>^i 

niromii^ff^^-rsxai. huism 1 ross^sicn 

1 (7?S^i||2cDSJ^^|H!B#(-^t5:Lrf^|^®tl5W^Jf^ 
[0 0 4 6] Ii*ri2 3{Ci2«»^?^{i. ft*3l 

2 2i,zmm<Dm,^mtiim^<^^m:^miz.m^x. m^m 

[0 0 4 7] »*II2 4 (Cl5«»^0^(4. 

2 2^clE«o«^^!^ctt5lg^^<7^saig;^ffi(-*3l/^-c. WfE» 

1 roS^ tm2 «73JK^rofPitvd>— *!Osm^0:mffl 

[0 0 4 8] ^fc. fS3ft3S2 5fC|Ett<^^Wtt, iS*^ 

l^1Sgl5$^Sr5]^^-r5Xm;i5^ M 1 c^^S^i: M 2 cD«i^^ 
mif-:Sr^*DLfc#iaMT{:^*5V^T^l(OSS 

[0 0 4 9] Sfc, fi*^2 6 (CfEtttO^B^fi, iS*^ 

2 2{c|EttcD®^J!ctiJ^^-(OMit;^ife(c*5V^T. mlfEi^ 

fei^si5«-^jf^^i-5xm;5^ mm^^m^^mm^'.^m 

40 i(75i|ffi^i:^2 0!|a^t^si>®:^nfc^)-S5:^?S^iPJE 

ffi{;i#«^-tir5xm-r-fes. ^tiWi^t-r^. 
[0 0 5 0] if*ii2 7i;iiE«o^l^tt. 

50 f£< thm:^^m^ikiiimy'-< ^zfi^^mm(nmi&^m 
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[0 0 5 1] sfc> s*«2 8fiifa«o^pjf*. 

[0 0 5 2] Sfc. It*^2 9(c:|attCO^0^(4, mi^^ 
fem^^^^?i^figi-SX@i:, ^3fe^Ji*5J;t>'^2(0«1ii 

[0 0 5 3] Sfc> tt*3S3 OtrfEtttO^B^ti, 20 
[0 0 5 4] *fc. f»*:^3 1 (C|E^CO^?g«, It^]^ 

s^cttj^^-^fl^^-rsxgi:. mt/ti^mmixfm2(r>m,m 

[0 0 5 5] sfc, m^k^s 2{zmm<Dmmci. m^m 

sfem*^^ff^^-rsxsi, ■m^wm^xxfm2(Dm.m to 
^mmizm-r^ mmmut:msSi-r^ xm t . mmm^ik 

m^tktiimt\.xmm-r^i.vi,cmm-r^T.ut. 

[0 0 5 6] iktz^ if*::^3 2.[z.mm(o^m\-t. 

1 7\z.'^m<om^mmm^<Dm.m.^m\^'^-oxw\mm^ 
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f£< i t<i;t5«3t*rwMit*ffi-efo5::i:Sr#mi:i- 
[0 0 5 7] It*^3 4{Cte«(O^0Jfi, 

Mcmm^^mf^-r^nmk . m^^Mt^J:xfm2(Dmm 
m'f-ikiiimtvxmm-t^xoizmm.-r^TMt. t<p 

5., 

[0 0 5 8] ^fd, 3 5 \zmiR<Dmmii. fg^^s 
^jcffi^^^ji^fiK-rsxsi:, '^^t^mts^n^2<Dm.m 

Sr«S{c*i-S^«aWSr?i^^i-5Xair. ^lEm^JJc 

m^wiimm.ti.xmm-r^j:^\zMm.-r^i:mt. ^p 

[0 0 5 9] ^yt. it*^3 6 izmm(o^mn. ft^ii 
2 2icia«com^jjc£tj^^-(D®it:^ffi(ctSoTBtrfEffi;T- 
Sfcwsii^^jg^-rsxsi:. ^yti^mis^x^m2(Dm.m 

'm.^mmmtvxmm-r^i:^<icmm-r^i-m.t. 
[0.0 6 0] n^^3 7 iz^m<Dmmti. f»*ig 

2 5(C|5«(Dm^=^;^tB^^roMig*&(ctSoTmisE®^ 

»cffi*^^ffM-r5xst. myti^mtoxxfm2(Dmm 

m^ikaimti.xmm-r^xo{zms-r^TMt. ^p 

[0 0 6 1] ^fc, m^ms 8{zmm.(Dmmti. m^^m 
2 6 !,cmmcom,i^^mm^ff:>mm:)fmi:''^'oXmmm.^ 
iktiim^^wm-r^T.m.t. m:tti$-m:tixrjm2<Dmm 

m^Mcmm.t\^xmm-ri>^oic§im-r^i:ut. %:'P 
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[0 0 6 2] ft*^4 OJCfE«W^?^«, 

[00 6 3] ff*:«4 1 {cmiSt.(D^mti.. fS*3S 10 

4 o^c|5«com#^^ca^^^^c:*5^^T, M-<^«i^=^«> m 

[0 0 6 4] if*«4 2lCiE«OM0Jtt. it*:3® 

trass* fc(*HffiS^-(DiK^^?r:n-LT^fiiL: Mtcflff 

So 

[0 0 6 5] I»*«4 3»;iia«<o5l?^ra, 

[0 0 6 6] *fc. »*^4 4}c:|E«c<^^B^tt. ^•SJF^ 
[0 0 6 7] *fc. »*«4 SiCiattcD^BJfi, if*^ 

4 4^cfE«<om^^!5cm^^^{-*3^^■c, H5IEM2o«i^ 
[0 0 6 8] *fc, If*]l4 etclE^cD^BJfi, ft^^ 

[0 0 6 9] *fc, f»*3S4 7tcfE«<o^0^{i. W*3S 

[0 0 7 0] *7t, W*«4 8(c:|Ett'7)^B^tt, IS*^ 

[0 0 7 1] 1**354 9{C|Ettcof|0Jfi, IS*:* 

4 5(C|E«<D®^S{Ctti^^iC*3V^r, SflfEM 1 (Ofe^- 
Zn, Al, Si, Ti, Fe, B, Mg60||;6^P> 

[00 7 2] ^tc, if 5 0 tCiettW^l^fi, 50 
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[00 7 3] tS;ft3S5 1 Jc|5«co^BJ(i:, 

4^iisT-T-fc •£) m 1 tm2 (om.^ tA^h^ii) m^^n 

Sr*L. *u1EMl<Oi|a^-roJS'bi:ia^fc:#ftLTMfEm 

s. rt^wmt-rs, 

[0 0 7 4] ft*:«5 21CS«(7)^I^«. fff*« 

5 1 {^:|E«<o®^^Sctt}^^{ci3V^T, tfrlBM 1 (om.^ 

Z n. A 1 , Si, T i , F e, B, M g (7)p7!i»?> 

[0 0 7 5] */c, fS*^5 3Jc:fB«cO^?^tt, 
5 2^c!2«(^)®^S^:m^^{cjo^^-C, mrlE^li^fe^ 

[0 0 7 6] *fc, tf*JS5 4tc:|E«cO^?^«, lt*3S 

[0 0 7 7] ^Ti^ms 5Ks£m(Dmmii. 
[0 0 7 8] *fc, iw*]S5 6}cfE«<^^B^(s, 

[0 0 7 9] it*ii5 7 [z.um(^mm\-i.. fS*« 

5 6^^:|E^(om^=•^^:tiJ*^^{-*5V^T, WIH^^tttWJIg-i^ 

-So 

[0 0 8 0] it*:ii5 8{C|Ettco^BJ(S, 

5 6^cfEttro1;^^!^ct^^^=•^c*5^^T, H&ieiii</3!i&^^t 
m2(ou^<on=i-mm^mtimf£^. ^ti:<i^WLt-r 

[0 0 8 1] *fc, It*ll5 9(C|E«0^?q(i, W*^ 
5 6{C|Ett<0«^F-*!cffi^^^{C*3V>T, HtriamiWJia^ 

[0 0 8 2] Sfc, 11*316 0(Ci2«(7)^?^fi, W*^ 

5 9^cfE«rofl;^^S:tts^^^c:j3^^T, SfrlE#J£Ji^i*tiKc^ 

/JS, Z n, A 1 , Si, T i . F e, B, M%<omt^^ 



(13) 
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[0 0 8 3] 47t, fS3ft«6 1 \c^m(D^m\it. Sf*« 

[0 0 8 4] ^^«6 2{c:fEtt<0^?^l±. tf*« 

[0 0 8 5] Sfc. IS*«6 3tCS«(D^BJ{4, Wf^JS 
[0 0 8 61 Sfc, l»*«6 4{c:|E^W«BJtt. 

5 * tt;^*® aS!^ J; o T HiiBSW^iSaillfPW* 

[0 0 8 7] *fc, it*ii6 5icmm.<D^mn. it*^ 

[0 0 8 8] *fc. W*II6 6iCfS«O^0J(*. 

[0 0 8 91 ft*]S6 7(c:fE«©^0J(i, if*!! 

6 6(c|E«W«-f-«cm^^{ci3V^-C. *frlE#J£JI^«!|S^=- 30 

Z n. A 1 , Si, T i , F e, B, Mg(DSf;0^^ 

[0 0 9 0J It*«6 8(C|Ett<0^?^i*, 

[0 0 9 1] Wr*«6 9lC|EttW^BJ(*, f»*« 

6 6^c|Ett(om^^$ci±J^^^c*i^^T, mmm&-m<Di^'iF 

[0 0 9 2] *fc, ti*II7 OJCiattCD^B^fi, §f*3S 

[0 0 9 3] -Mfc. ^^m7 1 {cfE^tD^H^ii, ^nm 

^±i,m^^m^'sm^wmir^T.ut. mmmt/tmmm 
\cM i^y^^- >-^?fe tmm^n^ xmmmt/tmmm 
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[0 0 9 4] *7t. 2lC|EiJro^eq{4, MI:^3S 

[00 9 51 7 3 {c:|S«<o^?«f4, ft^JJ 

[0 0 9 6] *fc. |f*]S7 4(::l5«c(^^B^(i, ff*« 

[0 0 9 7] *fc, ff:*3S7 5(^|S«!c(7)^B^tt. tt*^ 
7 4}C|E«(Da^i!{cm^^»iKiit:^&i-*5V^T, HfllE^ 

[0 0 9 8] sfc, ff*JS7 Q\z.mm<7:>mm\-i. It:*^ 

[0 0 9 9] *fc, If*ll7 7(;fE^(D^Bj!S, if*3l 

7 4(r|Stto«^;gcmig^-<^Mit:*-jfe(-*3v^-t. MIC, 

[0100] sfc. fi*iS7 8(cis«(75^Bjia, m.^m 
ti:< thm^timf-mxh^x. m^n^wcmm^*^. 

[o 1 o 1 1 ft*3S7 9i;nfE«w^BJtt, m^^M 

tfIIE«^^aS;6^ W3}i:S7 8iCfBi<:^^xfcm^^!!lT-fe 
[0 10 21 Sfd, |f*:58 0(CfE«cO^?^{i, S^iS 

^<c< i hmx.tzn.^uxh'ox. mmmi-ikmm^*^. 
it*«5 i{ci5«<75m^sfem^^^-cfos, rt^wmt 

[0 10 3] ^fc. ffjfiriS 1 (c|a«c«^B^(i, 

:it^wwit-r^m^m7n'^m.X'^^. 
[0 10 4] m-^iM.s 2\zmm.<r>^m\-i. m^tk 




(14) 
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[0 10 51 if*«8 3fCiE«Ci^^?«{i, m^M 

[0 10 6] l»*«8 4(c;fS«i^^H^f*. ffiT-*Jc 

[0 10 7] 4fc, n*J®8 5|5«(?)f|B^(4. ffli^^li 
[0 10 8] ^yt. nist^S 6 lCfE«<O^BJ«. 

[0 10 9] S7t, if*:ii8 7i-fE«c(7)^0j{4. m^i-m. 

-05, is*:®8 o{cie^$^xfcm^^8i-cfo5, zt%:!fm 

t-r^mmixh^o 

[0 1 1 0] *fc, i»*iS8 8izmm.<o%mi-i. m^m 
[0 111] it^«8 9{ciE«ro^?q(t. m'f-m 

[0 1 1 2] *fc, mi^^9 oicmm<7>^mii. if*« 

[0 113] *7t. tf*ii9 1 iciaftoo^P^ii, ^wm 
i,cMvy<^->m^tm^^ff^xmmmttmmm^m 




26 

[01 14] ii*«9 2(C|E«ro^B^{l. fi*^ 

XS(0^(C, BfllE!S3tft«ffliS^«g^^-^5XgSr«x. 
[0 115] 

mm{cm^\>^xm.m-r^o 

mi^m 1 - 1 ) mitt, :$:mmcommm 1-1 tw-^^p 

y'>f ;^y^U'-('^Bl 0 0 0O«Elil&«fieilT-fc5<, «T 

{c. El 1 ^#Ba L/^^s m^f-mam^ 100 
ttiST^^^^u^siai 0 0 o(Dmi^'^mm:^m^^m 

[0 1161 *-f. ^W^nUtl.X:^'7:^^W&mi 0 

1 Ji(-, n 1 (Dmmi^mm mmm) 1 0 2 1 lta 

1 . A 1 - L i -t-^. M g . M g - A g A u , P 

t, Ag, Fe, Ni. Cu, Cr,W, Mo, Co, 
T a iSfcHT i 7iiro^JBW)K*;^^-?y ^iifeSVMi* 

^^^ffifo5V^(4p< S^^ftfCj; J5$^0. Olym 
1 0 0 M m, :ftM6*J{C(4^'<J 0 . In 1 m(C 

[0 1171 isfefc, o^^y — ^u-^-r y^n tf>'ur/p3— 

^tt<^Pt, Au, Ag, Cu, Ni, Rh, Pd, C 
o, Cu-Sn-g-:^, Cu — Zn-^^, Cu— Ni-Z 
n -^^^ C u — P b Cu-Pb-Sn C u 

-Co-^^, Cu-F e -Mn-g-^, F e - C r -g-^, 
Fe-Si-a-^> Fe-Mo-a-^> Fe-Mn-^:^, F 
e-W-B-^. Fe-V-g-^, Fe-Nb^^, 

(.mm-. 

0. 1 ~8 w m) ^5>*5:b/w?g^;e'v;^S:i^S«i 0 1 

K/J^fm-ttm^l 0 2±ir, ^S*fc{4#JR-g-^/!*^e>^C 

5^M^^^Xfe5^— 10 3 ^^t5:Lfc„ 
[0 118] ^(7)^, ±!E<^^?^'l±*^^^J*fc(4^i5: 

/^a.— (iSS : 0. 5 nm~l 0 0 nm, 2~ 

1 o /z m) ^^tic Lf^?^^ii 1 (Dmmi^mm 1 0 2 ±(r 

jSTKJ^LT, ;(7-7K>-^yf^^->^;5^^?'£5mi<^» 
i|s^^-l 0 4%(ie5*v^/c<> 
[0 1191 rtv(CJ;o-C, Ill0^mtt«^l 0 2 Ji 
{z:ii—^>'-}- / =^^-y'-i^ht!:^^-com^ 1 0 4 

s^*i^^;5^ib?'<e5m-<7?^§i^i 0 3 tm^-Bi^tcm^n 
1 0 otmm.^tit^o 

[01201 :i(Dm'f-wcmm'f i o o ^mmt l, -^rtu 
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m^4S^10 7^LT. I TO. Sn02. ZnOfj:t* 
® 1 0 0 i: l^ffi 1 5 0 i: (OSgilfi 0 . 5 mm'- 2 mm t 

[0121] _biEc7) J: 9 /j:m^ikaim^ mm) i o o 
tmm^n&m mm) i5ot(DP^^M?E^m{ci.. 
^hficmmmmi o 9^m<:>xy<^T:^ms.^^mi o 

[0122] -^(7))^^. md&mm 109 oomEEp^^^ 5 0 

5 0 to:>m^cmti^mm.i^2 0-10 0 ^ At:;k:t<, 

[0 12 3] *fc. :^'7:^^wmmi 0 1 

mmi^mmi 0 2^m< i.xh±utmm<D^ 

[0124] (itg^^y 1 - 1 ) it^c7)^c^{C±lE<7:)«^ 

Scm^^i 0 o<^^z:(7)j|&^i 0 3^{:f ^ 

^L. {iKDmf^.mmi'^m^i 0 0 t^<mm\^i.xitm 
mm^j-ikmm^ (1-1) ^^^ssl/co ^l-c. ^(Dm 

^ (1-1) tc>f^i/^T±lE<irlII«tcB^SctU#'i±^p-< 

[0125] ^(D^^W:. ( 1 - 1 ) ^c:ov^T^:i. it 
WlWM 10 9 (T^midES:^^ 3 k V-- 1 5 k V l.X^i5bXm 

m^-t 5 - 1 0 M AX\ -'m(Dmi'^mJ£TX(DW}i¥MM<D 

mr^^Wiit.2 0-3 0%T^fcofCo 

[0 12 61 roj: 5^-11 -co^^i 0 3<D#tEtcj:o 
^;^^'J{c^oft^^^i 0 0 <JrM:e?ffl^T- (1-1) (Dl^ 

mmuu 1 0 5 ^M^mm'i'mum (sem) tcrm^ 

LfCo ^(^^iSm. Jte^ffl^^ (1-1) <^?«^»«iS|5«l 

0 5X{'tm-'<Dn^i 0 4Xh^:^—yi^>-ryi^^—y' 

^^t/w if ^Vtmxm^J: «9 o T V ^ ^(D{CM L 

(^ 1 (7)i»mttm^ll 0 2SffitC»-r^;<7-7}<V:hy^ 

^-:/(;o:fta{^0-4 Offic7)©HT57^;flTLT4y^:). 

1 5S) . ^T-l 0 OT-Jiia 1 J: 9 

— y ^ ^ — o T V ^ 5 ^ ^ ^^rn^T t 

imi(Dmmi±mmi o 2^ffi{c^-rs;57-7jf>--:^y^ 
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:ftSf:i4b^cfc^6 0«) o 

[0 12 7] ittmmi-2) ^fc. ±mitmmi-i 

tfiiS?tc|g-(D&^l 0 4^(Jib*;6^-ftc. HHtr^JK^ 
1 0 3fc{t^fiib^VN7tlt^ffiS^SJctB^^ (1-2) 

^ft®iL. ±n^tmm{^\^xm'^ikt^^i±^m^fc^ 

[0128] ^(D'^^^ ( 1 - 2 ) tCOl/^-CfittSE 

masi 0 9omjESr*^8 k v— 3 0 kvi.x^isf>xm^ 
tzo ^tc. mm—mmm^^mti^'m^i>inAsxTtA^ 

10 BtPHietliSSit 7 0-9 0%T^fco7to 

[0 12 9] rixP>(^j^^J:*9. ^m<DU^l^t^h^j:^ 

mZKT)*!^ 1 0 3 <!: ^-(T)^^ 10 4 Lrm^Sfe 

Hf^. m^<ow.^ 10 3 <7>m^isca?a*;d5^-<7)s^ 1 

^10 3 ;^S||-'C7)fe^ 1 0 4i?fo5;^ — 7^^ — 

y^comm^m.mi-^i^m. 'r^j:i^'hm-<Dn^i 0 4^ 
>5:yh^6^i^Lr*5«9. ;6^oM— cojIS^ 1 0 4 (T^mT- 

[0130] (Ittt^iJ 1 - 3 ) 4fc. ^JS»m^(^ft*5 

«9 }C^,mttO;*r^;:^^ir^ ^ :y ^ 0^&^^||z:cO^&T- 
l 0 3 bT^^ffi L/c r <!r i^^J^. (1-1) tm 

m^^ii.xitmmm'^ (1-3) ^^sau. coiteeffl^^ 
(1-3) tos^ssrttjiRFttsrp-^yho -et^s^. msE^o 

[0 13 i].fi§or. :ii2(?:»^fe^i 0 3\cmm^(oh 

30 cr)«:{£ffl bfc^^ 10 0 {CioV^Tfl. m^<Dm'T' 10 3 

^:f^ brm 1 (Dmm^mm i o 2 1 m—<Dm.i- 1 0 4 1 
(Dmn.^mm^^j:^^x^ «9 . ^ 1 102 

[0 13 2] M?'=^61^rt^cjoV^r. 

v-^/b^cm-^tcti. ^^10 0 tmmfj:m=f'Wim^'&t^ 

40 [0133] immm 1-2) ^^^^co^js^ij 1 - 2 
fi:. 1-1 -cf^Kbfcm^ism^^ 100 <D^m 
^)llI^c^ov^T. ^-(D^^^i 0 3^;^t''>=i— ^— 
or|gico?®mtim® 1 0 2_b{c5>tfi:byci^. ^^v^v-u 

;:^(7):K^Ji/5^e*f b^Tm2<:0^^S^l 0 3^iPKBE« 
b. -^(T^^IIJfi^lJ 1 - 1 ^ Pl^tfC l.Xy^-<Dn^ 10 4 

CO - y z.. - y ^^ffi: b -C®^*$c m 

bTto ^(7:){tiico^ffi^s^*3^r>MtSi::^ffiJ^^lfe^Ji - 

ixmm\^fzh<Dtmmx^^ . ^fih(ommk^:^^x 
50 [0134] m:mm 1-1 1 mm\z.. **jfi0»j<o«^*fe 
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m^it^m^tit^^. ^ffi^ji - i(c4ott5^^i 0 
0 {zit-<xm^^uimitmf±r^ i siu^ if/h$ < . :^^ y 

10 13 5] :i<DXo\c^mmm(Dm'^Ma^m^^K m 
mm 1-1 T'f^S! Lyt«^s5cai^^ i o o {cit-<Tm;o^ 
x^^^^m^^mx^^fzm^i^. iszk^^s^i o sstAd 

ffjElP L/C r <!: TM-<753K^ 1 0 3 1 cD^Sttmfii 

1 0 2{c:*!)«9ii^. m^(Dm^i 0 3 <t^i(^^mttm 

<^1 0 2m(Dmmm.m*^T7!)^^-Dfcfci5bt.^-^t^ti^o 
[01361 mZKD^^ 103 i:miE't^^<DUW 10 

<7>«A^i 0 3 ts!v^^><7)-c*;^^^^;^7^>'u 
[01371 mmm i-s) ^mm(Dmmm i-sx 
It. mmm i - 1 xi^m Ltcm^Mcmm^ i o o (Di'^m 

(D^m/^mMi 0 2 Jzt;i?iST^:^LTm-co^^i o 4 

^ 10 3 /^S?!:^ \^f:L}^mmUPi 10 5 20 

^fhh(Dmm\tz.^x\t'^mir^o 
[0138] -^mm i-\ t mmk^. ^mmm(Dm'=^i& 
tti^tt^i^-<fc<h Hife^yi - 1 t^iott-s^^i 0 

0<tt5J^I^C^*^#fCo ^cC:}b\ *J6Ffll-lf^> ^- 

[0139] 1 - 4 ) ^^m<ommm i - 4 

f:i. 1-1 XY^m bfcm^^feW^^ 100 30 

-^(7)fill(7)^1S^ll^(i^J£^Jl - l-elftP^bfctiT),!:!^ 

[0140] mmm i-it nm^. ^m:mm<Dm^WL 
[0141] mmm i - 5 ) ms\t. :^^m(Dm:mm 40 

1 -5tC>(^;b§m^5gcttJ^^3 0 0. Ht^X^X^^^^^m 
bfc:m#SfeffiMv=^>f :^>^W3SB3 0 0 OomiB&«^S 

[0142] ^^mmmcom^Witi^m^ 300 coMigt-fe 
mm.^tw\mi(D'>^^±:^xy^i(Dmm\^m.®.i 0 2^-e 

Cu, Ni, Rh. Pd, Co. Cu-Sn-g*^. Cu 



-Zn-^^. Cu-Ni-Zni 



Cu-P b- 



50 



Cu-Pb-Sn^i^. Cu-Co-B-^. Cu-Fe- 
Mn-^^. Fe-Cr^^. F e - S i F e -M 

o-^^, Fe-Mn-g^^. F e -W-&^, Fe-V-g^ 

Fe-Nb-g-^. J^^'rl^u:^, y<—^u^f^H(DP[ 
Wf)>ht^^^mW&^ 0. 5'-50/im) 

1 0 2±{cMii^oa^^3 0 1 ^fi^4v^5^Co 

[0 14 3] ^x\ ±u<Dm?^^mmmM^fc\t^mis 
i.fz7k\^mmmm ca:^ : o . i ^ m~ i o 

Aim. 2-1 0 0 Mm) ^r^tfc Lfci?g^^ 1 C0^« 
tt®® 10 2 JitCjSTKliSLTm 1 (DUm^ 3 0 2 

[0 14 4] r;h.(;ij:or. mi(Dmm^mmi 0 2± 
[0 14 5] ^ ^tc, mmmi-KDm^Mctiiamy'^:^ 

^S^ffi^^3 0 0tc^fp]LTg2S1-5r i:tcJ:orm# 
ikthMv"^ :^zfi-4mm:3 0 0 O^lt^b/^Co 
[0 14 6] m^Mcmm^S 0 0:ioXlfm^ikm 

my^^ :^y'i^^mmi3 0 0 o^<Dm<Dmmmmn. mm 

^Jl - 1 {:ii^^f^m^l 0 0j^t57=V>^y'i^'Y^fil 0 

0 0 tmmxh^. ^tiib(Dmmit:z:zxit^mi^fco 
[0147] :^mmm(Dm'=^, 300 ^cov^T, ^^^^j 1 

1 0 9(DmJ±^^^5 0 0 V'-2 kV<Dy<^T:^^WT 

x\ ^yti^mmi 0 s7!)^^ytir^<D^mm-r^:zt:^^^x 
^fco ^fc. mmi 0 0 tmmmi s 0 t(Dm{cmti^ 
mmi>3o-i 50 tiAt±^<. mm^W}h5%uT 
t4^^<^^Lx\^^^zt ^mmx # tco 
[0148] :^mmm<Dm^ 300 (D^/^mm^u 105 
srSEM i^^mm^mmm) {cxmmi.tit:z^. m 
3{c^ir^oKmi<Dmm^m^i 0 2{cm\^xil^x 

mx^tco 

[0 14 9] ^yc> w0^^3 0 0fC^3^/^r. riV-^-f 
h J: 9 3 0 1 <DiXt> «9 {-m 1 

i-J: 5 i 0 3 (m i&mt^mu 

^^3 0 1 tmCtl^fz) ^fflV^Tt. ^^3 0 0i:[5] 
[0150] {i:tmm 1 - 4 ) JtS^(7)fca6{c:5^^j^^J(75 

m^sctH^T-3 0 o(Dm~(Dm^3 0 i^^^b^^^ir 

{C, ||-(Ofe^^3 0 2/ctt^(:fe>^l/^T^^»11??|5Wl 0 
5S:?g^L. fl!l<O«^S^{1^^3 0 0i:^<(^«{cL 
TitlSefflm^Jica^^- (1-4) ^f^KLfCo ^LT. 
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ztih<Dm^ (1-4) {cm^x±mtmm{:im^iscai 
[0151] ^<D^m. (1-4) {cov^-cfi. a: 

i&MM 10 9 (DMBE,^^^ 2. 5 k V-- 1 0 k V LXW^ 

i'^mm.cD^m^miti 5-2 5%-efoo/co 
[0 15 2] *7t. ±fEi:t:«?^ii 1 - 4 

i:fiiS?tc^-(^3K^3 0 2^{iib4;^>^-rt-. ^-(7)^^^ 10 

3 0 ifctt^f^e^^v^fcite^fflm^sjcm^^ (1-5) 
^{^«L. ±mtmmi^zi.xm^Mcm^'\^^m^fc. 
[0 15 3] ^(D'^Wz. (1-5) (c:ov^T^i^i:^ 

WM 10 9 comi±Sr^ 6 k V-- 2 5 k V LX^ibXM^ 
Btfplfi^i^Kt 7 0-9 0%-efoofCo 

[0 15 4] :ztih(Dmmx^. ^m<ow&'^t^hfj:^ 

h(DXt^<. ^—<D^^3 0 2Xh^:^ — yi^>yr^^< 

"^3 0 l(D^^{CX-:>X:^—yi^>yT-<^<—^^iLh. m 

<^tL(Dv±^ m3t>hmht>ti::::t<^ nzK^^^d^m- 

[0 15 5] (*iS0iJl-6) 114(^. *5IP>^C0|IJE«SJ 30 

1 - 6};i^?.;b5m^SrtH^^4 0 0. *5J:r/-^tv^ffiffl 
U/ca#irJ:fflM^^>^:7^U'-t'^M4 0 0 0<DmMtmmM 

[0156] ^^iS^iJcJOmT-SScW^^ 4 0 0 (^^igtCfc 
fcoTf^. M5O^Jg0iJtC:fc{t5mT->Ktt}^^3 0 0(7:^ 
«itB#<^ 1^=^60 :7^nir;^T*Ml<^^mttmi^i 0 2^T' 
<0«^^ffMUfc^{C. m-(7)3K^i: LTJK^ : 0. 0 
1 M m~ 5 /z mCO^^^^^^S^-a^ LT 1 Ot^A-g^ffJ^-?-^ 
ISfiScLfcPt. Au. Ag. Cu. Ni, Rh. Pd. 
Co. Cu-Sn^^. Cu — Zn-B^^. Cu— Ni— 40 
Zn-g-^, Cu-Pb-g^^, Cu-Pb-Sn^^, C 
u-Co-g^^. C u - F e -Mn'g'^. F e - C r -g^ 
Fe-Si-^ik. Fe-Mo'g'^. F e -Mn^ 
Fe-W-g^^. Fe-V-g^^, Fe-Nb^^^. >^ 

(^S:0. 5 — 5 0 M m) y — /U'^'Y y:/n 

^^J^'tC^mL. r(7)^»?K^;^^;:^^^«^Sl 0 1± 

T% S 1 <^«mttm® 10 2 ±.\cmZL<DlSL^ 4 O l ^ 50 
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[0 15 7] ^(7)^. -blEcOS^ttW^^^JS^cf^a^ 
/j:ISLffiett?PJ^jg'&L5t7KtCjge^g|^ (a:^: 0. 1/x 
1 0 2 ~ 1 0 0 /x m) *^t5: U7t?K4r|| 

l(02gmi4m@l 0 2±(C}STS:j^LTmi<7)^^^3 

0 2Sr«^*VNfco rtttcJ:oT. I^KJO^mttmffii 
0 2±{c;?t7 — 7j>'>':7T-r-''<— ;5^?>?t-5|g— <7)e^=-3 0 2 

<t^Jim*AT-0*^ff^-^/^5^Z:t7)^^4 0 1 ^(7)?!: 

^JK^;6^^>7t5f^l^1^a5«-l 0 5;d>?f^^^n. «^«CttJ 
«^4 0 0;iSjg^$tLfCo 

[0158] ^ pjfc, 1-1 (r>m^n\^m.f^ :^ 

mm 0 0 0 tmm^. mm^nrnm^i^o^m 

^^rjcfctS^^ 4 0 0 (C>Ct[^ LTiSg-r^ r <t ct o TS# 
i*tB5l7^^:^>^U'-rijlB4 0 0 O^IS^UfCo 

[0 15 9] fj:^. m'hWLmm^AOQ^x.-dm^nm 
:^:fi^^mm.A 0 0 o^(D\^(Dmf&'mm\-t. mm 
mi - ik^m^^m^i 0 o^t/7=>;^3^u-^3sgi 0 

0 0 tmmx^y). ^fih<omm\^^:Lx\^m^^^o 
[0 16 0] ^m:mm(om^A o ot^ovNT. mmmi 

1 0 9(Dm&i}^^^5 0 0 V--2 k VcO/^-rT:^^frT 

T% ikitwmmi ost^^%'r^(r^^mM\^^:Ltt^x 

^fco ^/c. mmi 0 0 trnWif^i 5 0 t(Dmi:imn.^ 

mm.h3 0~ 1 5 0 u At±^ < . ^mmWih5%£XT 

tyh^<^'^i.x^^^zty^mmx^rzo 
[0161] ^mmm(om'T'4 o o <D;f^mmuu 105 

^sEM{cxmmvtct:z^^ m4{Z7jk'tJ:o^zmi(D 

mw^^nmi 0 2{cMl^X^L^x\^^^^—^^>'^r^^< 

-3 0 2t^^^<^^'r^:Lt^mmx^fc^ 
[0162] mmm 1-7) ms^^^ ^mm(Dmmm 
i-7{cmt>^m^ikmm'i-soo. isxx^-^ti^mm 
Ltim^MciMm^^^yu-(mm5 0 0 ocDummj^m 
x-h^o 

[0163] ^HJE^Jom-T-Sfem^^ 5 0 0 (DMiittCfe 

fcoTf^. mi ^7)ll^s^•]^-:^^^t^m^^r$^ffi^^ 1 0 0(7) 
m'^^tmm,<D':fu^:^x^i(D^^m^mMi 0 2*t* 
<DmiSLt:W^i^\^fzm^. m^(DigL^t\^xm^mk<oY^ 

t. Au. Ag, Cu. Ni, Rh. Pd. Co. Cu 

-Sn^^, Cu-Zn-g^^. C u - N i - Z n -g^^*. 
Cu-Pb-a^^. Cu-Pb-Sn^^. Cu-Co^ 

C u-F e -Mn-g^^. Fe-Cr-g^^. Fe-S 
i -g-^. Fe-Mo^^. Fe-Mn^^. F e -W-g- 

Fe-V-g'^, Fe-Nb-g^^. 

-^^^ ^^^(D^m^hf^^^muML^ m.^: 0. 5- 

5 0 Mm) ^^J^y — /v-^-f y^D tvwTyu=i— 
Z.(O^:^mm^i^y:^^n^WLl0lAi\zmTL.. ;^t:''> 
mttttffil 0 2±{cm-(D3K^5 0 1 Sr«b*VNfCo 

[0 16 4] ^rom. ±.m(Dn^\^^wmm^ti\tm^ 




(18) 
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[0 16 51 ^bid. UlS^SJi - i(7)®#irJcmM^^::^ 
:7^W3gBl 0 0 0 i 5 0 Sr« io 

[0 16 6] /^^b\ m^nmm^ 5 ooio^xim^m^ 
my'>i:^:fi^-(mm.^ooo^(oiia^(Dmi^mm\±. mm 
mx-\ k^i^^^^m^i 0 oiBLXf'f^>^-:f\^^mmii o 

[0 1 6 7] ;*:||JE^J(0^^5 0 o{cov^r. ^:^^'J 1 
10 9 (Omj±t^m 5 0 0 V— 2 k V(Dy<^ T^^i^T 

^tio */c. isffii 0 0 i:»@p^i 5 0 ^(T^rB^tcisen^ 

[0168] *II:^^^J(7)^^ 5 00 (D^i^m^^U 105 

^i^Sttmi^i 0 2{c^Lri:oTv>:5«ibtO:^^:7r-r 

[0169] ^fc. CfD^^ 5 00 (d^b^V^T. mV^(D^ 

cfc 9 ^^^mum^ 3 0 1 4 J: 5 30 

[0 170] (itmmi-e) iti^<Dtcisbiz^mmm(o 

m^ikmm^s 0 ocomr.<D^^5 0 1 ^^-^h^^^-f 

{C. ^-(7:>fe^5 0 2/cft^f^^-^l/^Tf^^S^Wl 0 
5^?|^^L. flil<^«^^^li^^5 0 0 i:^< fW);^tCL 
TltKfflm^iStH^^ (1-6) Srf^iSiLfCo -^UT. 

rti?>t7)^^ (1-6) {cm^x±^tmm\z'm'T-Mcm 
[0 17 1] ^<D^^^ mi^ (1-6) ^cov^T^i. a: ao 

SftffiM 10 9 (Dm,&^^ 3 . 5 k V-- 2 0 k V l^X^isb 

xm^Mcm^mmx^. «^j$ctti^^ 5 0 0 {^it-<r fb 

mSScOBtrsl^Klfi 2 5-4 5 %T-feo5to 
[01^72] (itg?^iJl-7) ^fc. ±|S]:t:K^') 1 - 6 

^oifzn^i-th^y^^fzmtmm^nmm^ (1-7) 
^rf^ML. ±Mtmmi\z.\^xm^Wim^\^^m^f:Lo 
[0 17 3] ^<Dm^. (1-7) ^cov^T^:i^i:^g so 
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WM 10 9 (DWS.^m 8 k 3 0 k V X^X^^^Xm^ 

^r^is^j^at 7 0-9 o%T-$>ofco 

[0 17 4] ^liLejCO^^ct 0. ^m(D'i^n^7b>h:^£^ 

0 2<D^tix^i>±^\^^t\^'^oh(Dxfj:<^ m 

-ofe^5 0 2-efcs>/^y^r-f h3K^;5s®-^iScttJ^^ 

[0175] (mmm 1 - s ) m 6 . ^^pjonjEfifij 

1 -8{C>D^t?^®^«cU:i^^6 0 0. :^Bj:U5-^tL^{£ffl 

[0 17 6] ^mm&KDm^McMm^e 0 o<Dmm{^h 

^X<Dmf^^Wm\^ti^ 't(Dmm=.(Dn^tLX. y^h 
hm^<OZnO^^ ^ : 1 1 0 0 

urn) ^r^^y — yu-^^ y tVUT/^=3— yuj^x-fe: h 

-\cx^^^t^m^^.^'r^:^mx\ mi<Dmm^mM\ 

0 2±{cMz:(7)e^6 0 1 ^f^'^b^V^fCo 

[0 1 7 7] ^^.^T^ ±IE(^j?^tt^a®^J^yc(iiiS 
^cC^ffififti^iJ^r^l^LfcTKfC^SISili (Ii[@ : 0. 1 
m-lOMm. S$2'-10 0^m) ^^WLl^fcm^m 

1 oa^mttm^i 10 2 _h(cjST^^ Lm-oe^ 3 0 

2^tf?5^V>fCo CtLfCjioT. ^ 1 cD#«'ttmS 1 0 
2±{C;«7— /J^V^^T^f ^'-^^ ^^i^^T'c^^H— cO*i^3 0 2 <ir 

1 0 5;i5?i^^$tv. m-nmm^e^ootmjSL^ti 

[0178] ^ mmm 1-1 <^m#i*ffi^x^ ;^ 

y^L--r3gai 0 0 0 ciri^^ttc:. mm^nmmi ^o^m 

^Scm^^6 0 0Jc^f^LTgEBt-5^<i:tc:i:oTm# 
acm^T^^ ;^ >^ 6 0 0 0 L/co 

[0 17 9] /^jB. -s^i&ffl^^^e 0 o$Dj:r>*m#*fetb 

0iJi - 1 tcSS-tt^^T-i 0 0^t/T'^;^:/u^i^ai 0 

[0 1 8 0] :*:^JSfi?iJ(^^^6 0 Otc:ov>r. HJS^J 1 

1 0 9(Dm&f)^'i^S 0 0 V— 2 k W(Dy<^T:^^WT 
T% :^*flc»Ml 0 8;6S^^i-'5co^«a'J-r'5r 
tJ^Co ^ffil OOir^ffir^l 5 0<i:orBl(cgKtb5 

msEt3o-i 5 0/zA<Jr:^#<, ^ra^sit 5%j[^T 



(19) 
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[0181] ^mmm<Dm^ eoo <D'/^mm^if i o s 
T-fc 19 . mi <Dmm\^mM 102 g m^m^^ 

^7^kCti — ^>yT-<^<—3 0 2;6^A^9i^^r-S:oTV^^ 
<^J^s|t^$;fxy^Co 10 
[0182] :i(DM^e 0 0{C^\^^XZtiO^ ^ y^:^ — 
6 0 1 {5 9@?Tyu^^^7i^r^^;^;&-, 

{k^-r^'?^;?^;^— . T i C. T i B ^'^^ ^7 

fCPt, Au. Ag. Cu, Ni, Rh, Pd. Co. 
'Mo. Cr. Al, Ti, Zn. S n Tfe if^D^JR^=I — 
^ LycfcosrfflvNTfe^^e 0 0 tnm(D'i^Wz^ntLo 

[0 18 3] *fc. r(7)^^6 0 0\Z.^\i^X^ :fy—7^ly 

9yr4 hn^^m^^xh. m^e 0 0 tmm(Df^m^ 

[0 18 4] (itmmi-s) itm(Dtz^{c:^mm&i(D 

6 0 1 ^\ih^t^ir\c^ m-<Dn^3 0 2tii,i'^ah^ 
\^^Xif^mmm^i 0 s^jpml. ftiKoisj^g^^fi^^e 

0 0 <h^< fB31tt^L-Cit^ffim^®cl±l^^ (1-8) 
f^S^LfCo -^LT. ^ti^cT)^^ (1-8) ^::{^V^T_b 

[0 18 5] ^(D,sm> (1-8) (cov^-c^^. a: 30 

Sfc^M 10 9 (7)^JBE^^ 2 . 5 k V~ 1 0 k V l.XW^ 

xM'T'Mcm^mmxt. m^Mcttim^e oo^zit^xm 
r^m^i(Dmm^ma 15-25 %T^fco/co 

[0 18 6] (itg^^ijl -9) ±fBitee^y 1 - 8 

<ttii¥t-. M-<^*i^3 0 2Srfiib*;5^-ftC. ^^.(DU 

-^6 0 lfctt^f^^*V>fcit^ffl®^*$rta^^ (1- 

40 

[0 18 7] ^<om^^ (1-9) tCOV^Tf^ffiSg 

®ai 10 9 omm^ltl 3 k 1 2 k V X^X^^Xm^ 

fco ^^-^@p^(cg£tb^msfct)5-i 0 A^ 

< . B^r^l^^^Kt^ 2 5 0-3 5 %T*fcoyho 

[0 18 8] wti.^>(?^^;^J; 19 . '>^;^;?7— /i^^^J^'SII 
^co^&^6 0 1 tm-'(DU^3 0 2Sr5>t{cLT®^ij5cttS 

^3 0 2(7:>^:tlcfcl9t:^#^/^i:v^5^><^T*/.e<. :S-co so 
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*3v>rS;^14<Sr}$*?. mzio^^^e 0 io#ft(cj:oT 

^iifflfj \k^^<f^^fcfzi^x:h^^tt^n^ti^ 
[0 18 9] mmmi-9) m7\^. :^^m(o'Mmm 
i-9\z.mt>^m^nmm^7 00^ ^xxf^ih^^m 

[0190] ^HJS^Jcom^SScffi^^ 7 0 0 coSSSittcife 

mmmtmm(D':ru±:;^xmi(D^mi±mmi 0 24T* 
(omf^^j^m Lfzwc^ m 1 cT^^Bttm^ 1 0 2 ±tc a 

1 zOa^/^^b^c^'Sir^ ^ ^^^-^S i O2. Si3N47i<tf 
(Dmni^m 702 (/?$ : 2 0 // 2 0 0 /i m) 

^-V^^fe^7ti^^b*^^t@^Sfe (CVD) SfefCi^^^ 
L/Co ^V>T. micO^SSI^Sffi^l^ltfciUT^y >y K 
S^17 0 1 ci:?i^^iSStt«^^ (J¥$ : 0. lMm~50 

:tym^m\^^x—u^^.^i.xmun7 0 s^^pml 

/Co 9(cLT^mff:^-<'-1^7 0 2^^J:0^>ry >^ 

Kma 7 0 1 ^«;^sc bfco r (D^cDmmmcD^nmm 7 

100m mX 200^ mT'fcofCo 

[0 19 1] ^{c. ^z:ofe^T-fe^t5(^^4^cop t. 

Au. Ag, Cu, Ni, Rh, Pd. Co, >'^— -^ci 

<7::>^tfi:?^^;^^^^i^£Si 0 liicMTL. 

l^mffil 0 2AL\zmZl(DML^ 10 3 ^^^P>*V^fCo 

[0 19 2] ^cD^. ±.m<r)nm'\^mmmn%fz\^m^ 

>i-y^^-y'^^m{.fzm^mQ^7 0 37b>hmi<D 
mmitmm 102 ±{c}iST^MLr^ 1 (dw^^ 1 0 4 
^^^^^v^fcc :m}cj:oT. m 1 co^mi^m^^ 1 0 2 
ALKti—^^^z^-i-y ^ ^—y't^h-^^^m—o:>ML^ 1 0 4 <^ 

^mw&.^t^^^^^miKDm.'^x 0 3t<DmjimL^t^h 
0 btmm.^ti. m^ikmm^7 0 0 

[0 19 3] iS>:V^T\ mi<Dmm^mMl 0 2t^V^y 

Kms 7 0 1 feitciSitmag 704 ^mm $ e> tc^js 
0iji - 1 (Dm^tkmm'r-^y^zfi-^m&i 000 ^i^^^ 

f-. I^S^i^S^ 15 0 ^m^ni^m^ 7 0 0 tC^fp] L 

r laar 5 r ^ j: o rm^sjctuMy^ ^y^^\^^ mm 7 

0 0 OSr«^LfCo 

[0 19 4] ;i^jb\ m^ikmm'^7 0 o^xxim^Mctti 
my"^ :^:fi^^mm7 0 0 o^(DiiL(omf&mmi'^. mm 
mi-i^zmf^m'f-i 0 oRu^f^ :^^\^-(mmii 0 

[0195] mmm 1-1 1 mm\^ LTacssmas 1 0 9 




(20) 
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y h^mMi 0 1 K^^xmmx^hz.ttmmx- 

[0 19 61 ®#S$ctBMx^;^yu^^S7 0 0 0{cjo 

\:.h(D{cw^^x,f:Lm^\z.-D\^^xh±Mtmm\zm-<fc 

y YmMi 0 1 k:ix,^xunx^^^ttmmx^tLo 
[0 19 7] mmmi -\o) ms\^. :^mm<D'Mm 

^m\^tLm^mamy'-(Pszf\y^mms o o o(Dw^m 

[0198] :^^Mm(D'm^'hk\hm^ S O O OiSittCfc 20 
fcoTf^. $fe-f$j^5^*ti: LT<3D;^^;^3tj^S«l 0 1 

Ai\zm 1 co^m-ttm^i i o 2 s¥^?g^ UTto ^ 1 <Dmm. 
y'f'7y&m^m\i^^^t\z.x,<>x. 2ooo*osv^ 

[0199] ^ffi^J 1 - 9 <!r f^l^ic LTM 1 <7)^ 

SttffiSi 0 2i¥_Ltcg|pgp7 0 3^is:n-fc^mf^;=^-< 
-f-7 0 2*5i:t/^y 5/ Km^^7 0 1 ^wjsigLfco 

y vmMi 0 1 j^. M^mm'^tL\t.:^y< y ^ \zxmj$.-r 30 

|gi co^^m'himi^i 0 2g¥<^f^ii:^i-^;fyf^{cef 

ffi=jcj:or. 110 oi^<Dnm.mz.mm^fitL^m(Dm. 

w<^—>'tL.x'mj^\.fz.^ ^ti. mn^vosit. m 
1 (omm^mm 1 0 2 tvv y Kmii 701 T^^^^mir^ 
iFP^^tcio-Toji^^L. *S:^6^t;i2*5cr u^^yctci 1 

0 0 X 2 0 0 OfflSB?lJL/Co maU7 0 3<DlO<D±^ 
^fl:|Bj:^ 1 0 0 /i mX 2 0 0 M m-efe^o 

^fiy J: «9 M.tzmmm<D^nm^ so 0 (o—^com'^^m 

8 {C/jN \^it.o 40 

[0 2 00] g^®^3 ^ ^/Uy'^jU (ik^^ : CH 

2COOCH2CH2CH (CH3) 2) ^^{cttfiiti%co 

u> Ag, Cu, Ni, Rh, Pd, Co, y<—^u^ 

P^7 0 3{;ifI:^^g*ti:mbfCo 

[0 2 0 1] ZO'-^OX.\Z.%m\.xmWk(om 50 
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®?3y 5=-/i-:/5^/^Sr^^^-ii:fcm. ^M'f' 3 0 0t:J^ 

|g 1 (7)^mttm<^ 1 0 2±{c:*-7}?>-:hy^^-:/;6^^ 
fl:^%-'(r>m.^ \ 0 4 <i:ife®^*i^;6^^;:^^M-<Z)5|&^ 
1 0 zm^^\.fz:(mML=^t^hf^^'^mmU^ \ O S^r 

^ppSs? 0 3(c«^b, m^sscttSig^T u-r 8 0 0 ^ 
[0 2 0 2] »:v >T\ ^1 (^iSm'limil y 

m\-\ <r>n.^^]imff ^ i o o o ^ i^it 

f-. "^m^^W^ 15 0 ^S^Sctti^^ 8 0 0 (c:*|-rS] L 
TiSgi- ^ - ^ J: o xmM'Wi\&mff^ :^':f\^^ mW: 8 
0 0 0^«^L/Co 

[0 2 0 3] /^*5, m^i*w^^8 0 o^xx^m^wc-m 

0*] 1 - 1 {zm^i-^m^ 1 0 ORXIv^^ :;^zfiy4mS: i 0 

[0 2 0 4] mmm i-it mm^c i.xm:mmM 109 

^^oxm^-mmm{zmjE^mui.ti. 't<D'f^^^ * 
^i^immi 0 8;65Sit:fe{r^3fet"5i7)^^^ig>-e#Aco ^ 

10 8 <D^^<Dm 5 $ ;5S|g>f(::i-^ :i t ^mm b 
y Km^ 7 0 1 {c J: o TSiJ^T-# 5 ^ <i: ^mMXt 

fZo 

[0 2 0 5] ^micomm^mmi o 2 ^^^y 

:x Km@7 0 1 {ClllitcmiE^^;(JDLrfTts 3 3msO 

miiZ±mm^u 105 tc:-^tb-?;txB^^comEE;6^— a ^9 ^ 

m^ti^^O^Z-r^t, ^3tflsSl 0 8;5-P><0^3fe(^^ 

[0 2 0 6] :?57^-®^^Sr*.^i-5m^fi. 
108cirLTloi 0(7)?i&^^lgi5« 10 5 d^jj;: LX 
R, G, B^|^fe-r6^3fe^*:^Ee^-frfct(7:)Sr^ffit- 

[0 2 0 7] ^ti. 'm^i^(Dmy(:mm^x^m^^fci^ 

^7tft:»flgl 0 8(D^^^;^'^>;^i^£tSl 0 6ffliJ 
{zmnb^^^m (^iJx.^. 0 . 0 5m 1 IX m(Dm^ 

xAim) ^'^^i^nmi 0 s(D±{cmm\^xhx\^\ 
[0 2 0 8] m^Mcmmv"^ :^yi^^mm8 o o otc^o 

mmmi - 6 tmci><r>{cs:tm:^tim^. mmm 
zh(D{cWi^m^tim^i<z-:>\.^xh<D±mtmmiizm^ 

[0 2 0 9] ±.m(Dm—(D'm.^ 10 At ^ZL(Di&^ 1 0 

3^i^^\^fz.m^mmrr^m. ii-t^&^i o 4 1^- 

(DISL^ 10 3 (7>il'&Jtfi. mait Irl'-lOOrllE 
ia^S04L<. J:!9»iitCfll : 3-1 : 2 0 <7)®HT- 
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[0210] mmm i - 1 1 ) :$:mm(Dmmm i - 1 
1 T-<^. mmm i - 1 r-f^ss Lyhm^sjctH^^ i o o <o 
ifmmm^^^\^ ^x. mi <Dmm^mm i o 2 ^ff^^g Lfc 

-;^^^-g-L/ci?Ktc:, ^-(TDfe^l 0 3^ LTf^f^^^ic 
<DPt. Au. Ag, Cu, Ni, Rh, Pd. Co. 

3 0-9 0°Cic:^p^LT®^<50g^®&3;^^y^:^^y^' 
SrsS«$•^±•. II 1 (omm^wm 102 *> j:t>*mi:(03is^ 10 

I0 2 1l]igV^T. rO^ti^S^gl 0 1 *:nn':hjfjr^ 

0 2^octr/M^(7:>5^^i 0 3^®^^m^i^/^c^. 0^ 
J: o TS^® L yc;& -/i^^ y ^ ^ - y (7))(5&g(;i^i5t ^ 

m 1 co^mttm^ 1 0 2^xx^m:::-<Dm^ 1 0 smmiic 

m^^^bth. m-cofii^l 0 4 <t LT<^«Lfc. 
[0 2 12l^{;i. ^^tt^T*3 0 0X:i^±ic;[JD^.LT:=^ 20 

10 4 t±m'^n^^^h:^^^m-(Dm^i 0 smfMi^i. 
[0 2 13] ^(DiiKD^m^mm^^i^rfm^m^mm 
[0214] mmm i-it mm^c^ ^mMm(r>m^ik 

[0215] immm 1-12) :^^m(Dmmm 1-1 
2 T*j:i. ^jfe0ij 1 - 1 xi^m Lfcm^Mcmm'f' i oo(d 
^^s^^|li{c*3v^T. m 1 (^^mttmi^ 102 ufc 

j\^^'^jv^m^^^t^ m 1 (ommi^mm 1 0 2 >sr^ h n 

SSl 0 1 $r=i D-:^iS:S:LTl/^'5=i n h u v^fcii;^ 

fcMi<^»mi4mffii 0 2^s^^m$-^y^co ffi^^. ^ 

^fe^. ctt/^— cOfeT- 10 4^ LT(7);5t7— 

r (T^fi'&^&^^iiam 1 '^^mttmffi 102 <D^m 

kcmm^^fz. :l(OW.. Wm.ti\z.XoX:ffy:^±fz\t'^ so 
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Itmffil 0 2^ffitC§|#$it?>tL. -tn-^ttS-OJte^ 

1 0 4;Jo cfcU«mn<7)JKT- 1 0 3 t LT^^^«•r^o 
^^•t'-C3 0 Ot:iy.±(^^DMLT^ hn-t/un— ;?^$r^ 
^^LTI^^LT. ^l(^2gmtt«^ll 0 2±^C;^-73^• 
>'^y^zI.->^;6^P>>i5M-(7)^S^^ 0 4 tJJJf^J^^fc 
f^ir^ 5: >>^&^;6^^;:^^mz:60«i^l 0 3fim^\.fz. 

^^mmuu 1 0 5 ^mi^ m^sfcta^^ 100 ^?fm 

[0 2 16] ■?:^fife<75*«^M^43J:W^K::^j£filli6 

0iji - iT'i^pjLT^ctOchpi^m-efet). -=eixb<^ift0.^fi 
[0217] n^^j 1 - 1 <!r i^ittc. ^mmm(Dm^Wi 

^ (1-3) tm^mC'^^X^-ofz^K 

^^:it7!immx^fzo 

[0218] (mmm 1-13) :^mmcomMm 1 - 1 
3 xa. mmm 1 - 1 T^^LTts^s^ctu^^ 100^ 

m 9 J: 9 t^myttt 9 0 0 0 Lfco 

[0219] ^9:^^nmm 1 0 1 1 (Dmm^m 
1^1 0 2. nzioe^i 0 3^xxim—(Dn.^i 0 4^ 

Wl^ff^^Lfcm^iSrffi^^l 0 0^j£(7)^f>/^:7^;^=i 
)t^:^^;^^g9 0 lF^{cgSSbybo :^^:^mm9 0l[^ 

mitatm2(DmmMmmt lt i Tosp>^2ifmjR9 0 2 
m9 0 3^mmi.xh^o 

[0220] :^'^:^m^9 o ip^nm^vtmx\ ^y:^ 

^9 0 4;5^S(tT^^o ~^fz^ iS^:^'^^9 0 \(0U(0 
WMz\%W. 1 (O^^mi^mM 1 0 2 i:a;^W{:i^i!$;fL7t 
ffii'9mbm^l9 O 5;5S*t). Si tB 9 0 5 <b 

9 0 4 h\^i34'y9 0 6 {c:J:oTm^6^{clSM^tLrl^ 

5o rrT\ m^mx 0 0 }i%.%^mm9 0 3 t(D^mvx 

0. 5mm-^2mmi: LfCo C (7)£gai^<^o/ci6 

^c r cogggt 1 1^ # ^ (7);?/ 7 :^ :7 r ^-^^ tf — X/^ 
if<^^m^*:^-<-f-9 0 8^ffiV>/Co ;5y^^:?^^^9 0 1 
^K?^#tiht-^^. :^^*T9 0 0 0(7)M^Ji4 0 0-5 
0 OX.\zMm\^fz. 

[0 2 2 1] Pik9 0 4 ttibm®9 0 SFB^iCfiSK 

ffl:M9 0 7^^o-c^^^r;^miE$r^*PL/c<hr^. ii: 
*ffiaS9 0 7cofl;i±^s^^5 0 0 v~2 k v<7)/^-rr;^^ 

«=TT% ^3t«^»^9 0 3t^^it't'h(0^mM't^^t 
t'^X^fz. 

[0 2 2 2] /^io. 11=7:^^^W^ \ 0 1 ^^JS;K{-E 

#m;t. 2smi4miii 0 2 :^^< uTt±isiis]i^coa 

[0 2 2 3] 1-14) i^w^fi(ommm i - 1 
. 4 T'j:i. mmm 1-2 -ef-^iK L/cm^»a^^^ 100$: 




(22) 
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[0 2 2 4] mmm i-ist mm^^. :$^mmm(D'^yt 

5ov~i. 7 \^v<Dy<^r:^^wTx. ^^wnms 

0 3tmit't^<D^mM\^^z.tt^^x^fz,^ 

[0 2 2 5] mmm i - 1 s ) ^^p^co^js^ij i - 1 

5 x\t. mmm i - 3 x\^m i^tzm^wcmm^ i o o ^ io 
mmm i-i st mm^z lt*^w 9000 l 

3xmm\^tih(Dtmmx^Ki . ^tih(Dmmi^^:ix 

[0 2 2 6] mmm 1-13^ mm^c^ ^mmm<Dmyt 
^Tco^tt^p-ifc tz^^ 9 0 7 (Dm&m'o 5 

0 0 V'-2 k V(0/'^^r;:^^f4^Tr% *^ft:affl^9 0 3 
[0 2 2 7] (^JISI^J 1-16) *:^0^O^:te^J 1-1 

6 T-{^ . mmm i - 1 1 t-^^k ufcm^isctti^^ i o o 20 
^mmm 1 - 1 3 i: LTm^tff 9000 l 

3xmmi^tih<Dtmmx^^ . ^tih<Dmmit:izx 

[0 2 2 8] mmmi- 1 3tmmi^z. :^mmm(D'^^ 
^Too^tt^p-ifc ^ r 5 . m.mmm 907 5 

0 0 v-2 k vo/wr;^^f4=Tr% «7t^^»JK9 0 3 

[0 2 2 9] (mmm 1-17) 1-1 

7 xi-^^ mmm 1-12 x^f^si Lfcm^jfetti^^ 100 30 
^mmm 1-13^ mm\^ L-c^^t^r 9000 {cmfS, l 

3r-ift0jLfc*>o<bi^#T*fc!9. ttLh(Dmmi^zzx 

[0 2 3 0] 1 - 1 3 mm^::. :=^mmm(D'^yt 
^j<D^^^m^fc t:is^ mm^rnm 907 (omj^^^m 5 

0 0 V-2 k V(^)yWT^^#Tr% «3t«:f¥Jgg9 0 3 
[0 2 3 1] (Hlfe^J 1-18) :$:mm(Dmmm 1-1 

8 T*f^. mmm 1 - 4 tm^si Ltcm^tkmm'f- 100^ 4o 

^Jg^J 1-13^ mm^C LT^Tfert- 9000 tcffifig L 

tio 't<Dm<D^mjizmm^^w'^m::^m^^mmm 1 - 1 
3xmmi^tih(otmmx^^ . ^tih(ommit:L:ix 

[0 2 3 2] mmm 1 - 1 3 <i: mm^c^ ^mmm<D^^ 
'):T(D!^^^m^fc tz.^. mmmm, 907 (Dmi^m^ 5 

0 kV(Dy<4r:^^i^TX\ '^ytWmm9 0 3 

[0 2 3 3] (mmm 1-19) :$imM<Dmmm 1-1 
9 xit. mmm i - 5 xi'^mi.tcm^mimm^ 300^ 50 
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mmm 1 - 1 3 i: mmiiz Lx-mmi 9000 {cmf& l 
't(Diiii<D^mfS.mm^xv^i^m:^m^mmm 1 - 1 

3T*iftP>^L)tt<^>il^«T*fci9. ^ti^(r>m.mi^zzx 

[0 2 3 4] mmm 1 - 1 3 1 mm^z^ :$^mmm(D'^yt 
'n<D!m^i:m^tc <h r 5. timmm 907 (DrnjET^^m 5 

0 0 V- 2 k vo^w r:^^i^TX\ W:^»Mm 9 0 3 

[0 2 3 5] mmm 1-20) :^mm(Dmmm 1 - 2 
0 x\t. mmm 1 - e r-f^M i.fcm.^Mcmm^ 4 0 0 

^:te^J 1 - 1 3 ci: LX'^^j^r 9 0 0 0 L 

;^Co 't(Diiii<D^mf^^m:irsxm'^mjjm^mmm 1-1 
[0 2 3 6 ] mmm 1 - 1 3 <^ mmi^z^ :^mmw^i<D'^yt 

0 0 V- 2 k VCD^U r::^^i^TX\ '^^i^^mm 9 0 3 

[0 2 3 7] (mmm 1-21) ^^m<7)mmm 1 - 2 

1 xi-i. mmm 1 - 7 tm^s b/cs^^ctum^ 500^ 

1-13^ mm{^ LX'^mi 9000 l 

fco -^<^fi!i<^*«^^^43j:W^M:fyfel^^i£«sJi-i 

[0 2 3 8] mmmi- 1 3 tmmitc^ ^mmmcomyt 
^(D^^^m^rc tz^. mimmM 90? (Dmj±^m 5 

[0 2 3 9] (*Sfe«?iJ 1-22) *^§qcO*lfe0iJ 1-2 

2 T^^i. njs^j 1-8 x^m bfcm^sjcm^^ e o o ^ 

^;^^[| 1 - 1 3 <^ mmzi LT«^*T 9 0 0 0 (Clt^ L 

3xmm\^tih^tmmx'hK^ . ^fLh<Dmm\±z.zx 
[0 2 4 0] ii^^y 1 - 1 3 <ir f^^{c. i^mmm(D^^ 

*T<^4#14S:gi-</ci: it?)fLmM9 0 7 (OmiE;6^*^ 5 

0 0 v-2 k vco^'?-rr;^^{*TT% -^^feftjit^ 9 O 3 

;a^^ S O ^mM\-r^ Zt:^^X^ /Co 

[0 2 4 1 ] 1-23) ^mn(Dmmm 1-2 

3 T^fi. mmm 1-3 r^t^ b/cs^s«cdti^^ 1 0 0 

f^M^lll(C*5V>T. ^-(7)3K^l 0 4*5j:0?Mi:03K^ 

10 3 ^afilt 1 %(D::=~ h n ir/Vn — X ^/^^ L/cf^g? 
3;^^/U^^/l'tC^l'g^bT!S^S5^{'^Mb. :iCOffi^^ 

;^^ji - 1 0 tmm\z^ v^=r.y h<Dy x/u^m^x 
m 1 <Dmm^mM 10 2 ±tc^*S:j^ b/cc -^o^. s 
^q^T'3 0 ot:J!^±{cAn^br^ h 

fi?bT|^^b. ^ICO^Sttmm 0 2±{C;;^7-4^*>'^ 
/^^-:^;e)^ib?:^5m~<7)*^^i 0 4 <t^M«a^;6-^ 
6^ - 10 3 b/c?ft^«$P*t 1 0 5 ^fll 

^b. «^*fetH^^l OOS:?i^^b/Co ^ofiiiofil^M 
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m^xv^rfm::^m^mmm 1-3 x^mm i.tch<Dtmm 

[0 2 4 2] :$:mmmxi^m Lfcm^mitiim^ 100^ 
mmm 1 - 1 3 <!: iwi^tc vx'^mT 9000 ^mf& l 
tco 't(Dm(D^mf&mmisxxfYfm:fjm^mmm 1-1 

[0 2 4 3] mmm 1-1 3 1 mm\c^ :^mmm(D'^yt 

i)^^itir^(D 5 :^tmx^ fc. 

[0 2 4 4] mmm 1-24) mi 0 . ^mm(Dm 
mm 1-24 tc>^t?5mT-s$:ffi^^ 1 0 0 i . ^x,x^^ 

tl^mi^^fcWiyt'XTl 000 0(^)«llB&«^|llT'fo5o SiT 

t::. mi 0^#BSL/^;55jb. ®^S$:i±}^^ 1 0 0 1 

5fe*T 1 0 0 0 ocDm^^^mm^^^mm-r^o 
[ 0 2 4 5 ] M 1 (Dmm^mm 1002^ a 1 . a 

1 - L i Mg, MgT-Ag-^^, Au. P t , A 

g. Fe. Ni. Cu. Cr, Mo. Ta^fc{iT 

!9Jg^L:rcR1Sff^co:^^;^^j^gp«i 0 0 3±{c, Hz: 

<7>5g^^^LT. (5(^^)KC0Pt, Au. Ag. Cu. N 
i, Rh, Pd. Co. Cu-Sn-g^^, Cu-Zn^ 
Cu-N i -2 n-g^^. Cu-Pb^^, Cu-P 
b-Sn-g^:^. Cu-Co^^. Cu-Fe-Mn-g^ 
Fe-Cr-g-^, Fe-Si-^^, Fe-Mo^ 
Fe-Mn-g^^. F e -W^^. F e -V^^^ F 

^^^^mUML^ 0. 1-8 Mm) 

y y^n tVWT/U::i— yl^-^Tir h >^ h yl^^ (if (7) 

l^mi^l 0 0 2^®:^f$:{cMTU. ^J^^i^T^ 1 c^)^ 

mttmffil 0 0 2 jitc^-os^i 0 0 4*tf 

[0 2 4 6] ^(^^. ±iE(7)»^tt;t^^^J^fcJiiaS 

^y^Jf-z^ — ^ iMM. : 0. 5 nm~ 1 0 0 nm. 
2-10 Mm) ^^t§:L7^c?^^^l(7)ig®tt®ffil 0 0 
2±{C®T^MLT||lC0^Si^l 0 0 5^«?3^V^ 

if-l^^/^=^-^t>hfi:^'m—(Om=i'\ 0 0 5 ^^JS^ 

hfsi^^i^mmm\ 0 0 6;jis?f^^^;n.. a^sktu^^i 

0 0 l;5S?f^^$tLfCo 

[0 2 4 7] rt^S^SJrffi^^l 0 0 1 ^ 
n^c^f^'r5 J: R1i!;^^;^^j^S«i O o toof^ 
M®±tc:^2C02|cm't4m^l 0 0 8 i: LT I TO. Sn 

1 0 0 9 -^mm \^fz.^mxnw& i 5 o o sriEgL. ^ 

S:fcJ:t/|^@Pp1Sr*^tcLTRlgi;!tf^:^5&i^S«l 0 0 
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3. 1 0 0 TOi^sas^tfjhi-^o ::tL{cj:oT:^3fe*T 
1 0 0 0 0Sr«^LfCo ffi.L. ^411 0 0 i:|®ffil 5 0 
^(nmm^O. 5mm— 5mm t Z.(r>^m^^^tL 
}h\^1^'7:^m.^mW^:^^—^ 10 10^ LTigB^^cgE 
KL/co "^/citJli<7)|^. :^**Ti 0 0 0 0(;orSSfi4 0 
0-5 0 OX.\zM&\.fz.o 

[0 2 4 8] fada^ mn.W'^^—'^ 1010 tdfi. 
10 [0 2 4 9] ±f5co J: b f^ik%^ l o o o o (O^m 1 0 

0 1 tmrn^r 5 0 0 }i<Dm:LmMnm. \ o 1 1 ^i^ot 

yWr;:^mj±^Ri;(jnL7to ■^t^.S*. mMMM \ o i i 

(^mjE;ii5,1^5 0 0 V— 5 k V<Z)^^-f r>^^f4^TT\ ftIS 
ffigPWl 0 0 ^(DmMt>h^^^\zM/=^iy^m^^f>^. r 
coi*ai$ixycm^7!i^. mMMM. \ o i i(cj:^m^{-J: 
oT;^JD3t^ttT*7fef*:»l^l 0 0 9 ^9f5^L. ^%Wm 

20 [ 0 2 5 0 ] ^yc:. Ji^JbcoHSS^Jj 1-1 — 1- 24 \Z,^ 
[0 2 5 1] ^/c. J^_h(D^ffi0iJ 1-1-1-24 

v^T. 0 1. 10 6. i 00 3*:i. fi«J 

7 7 4 0. # 7 0 5 9^.^^0 ^^^^J^S 

30 ^S;^^:^-^^ ^ 5/^5^;^ (^/y— v-V— h) 

[0 2 5 2] USE^Jl - 1 3—1-2 4tc4Qft5^ffi^ 
1^9 0 8, lOlOtCf^. ^ :y 

M0iJ 1-1 — 1-12 (Dm^McthM'T^ :^y'i-4 {zm^ 

xhmm-mmm(D^m^i^-^tcib{c±m(Dx 5 ^mm 

[0 2 5 3] I^±;5^^5^;^>5 J: 5{-. ilEtcffig^ Lfc^ 

mm<Dm^ika^mi^m^W}i'^mj±x% m'^mmr^:^^ 
40 <. Sfmtttg^^^;^LTv>6o ^tim^^mxn. xKy 

bfc:&S{cj:tLfi*mfcoxSfii^i.g/^v^ rti^o^ 
50 [||2MP^i¥tciott5IIJ£«3J»] tATT'f^i. ®2«W» 
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(^:ffi^J2- 1) Hi 2-'i 5{;iS-:5i/^r. ^^m(Dm 

mm 2-1 <7)m^jjcti:i^T-^ijj.p^-r 5o i 2 i^^mm 

I 0 2 5 4 1 12 1 2 (::^1-m^i*|±l^^fi> :^'7:^mf)^ 

?>?te^^«FS«2 0 1 T^U^:^^^M.mf)^hfj: 10 

T-asi^gi5W2 0 0 i±tc. ^^m'^^n(D—:>(Dmmx 

fo^. >^;dM*t^y" h^7K:y hJF^#tr>^;^;57— 2 0 0 2 
-7K>:7t^^-<-2 0 0 2 c cb^-g-tfrn 

•i^scta«-*^f 2 0 0 2 mfi^&^)^mm^ntcmmx^ 

rrT% m^i*taW2 0 0 2;6S|S«$ttfc?li|g;^i^ 

m^i*ttisi52 0 o 3 (i^mmm^) tt^^o 
[0 2 5 5] ^(Dm:mm(Dm^Witi^m^(Dmm.')jm^m 
m-r^o 01 4 (a)- (c) a^it^j(i(7)ti0i&^^-rx 20 

mUT^fe^o 5fe-r. h^JK»?^;^;?&-2 0 0 

2 a tt^mmmt>hf^^mw(m.^ 2 0 0 2 c <ir^^j^ 
200 2d{z.j;^m^^f:i^^^':i^mmm^v^mrr^ m 1 

4 (a) ) o ±M':^mMm2 O 0 2 d LTf^i, $f ^ b 

[0 2 5 61 ^t-. -^^^^2 0 1 ItCff^^jg^nfcO. 
01/zm--100Mni, ^ b<J^0. l^ni^lAi mS>S 30 

$t2 0 0 1) cr)±(c±tef^'g^5>ifi:S^^M*b (mi 4 

(b) ) . iimx^xyf-^/v^m^w.^v.x. ^nmm 

2 0 1 l_h(C7^ S^tK^/ hJf^it:fe^7^;^:^-2 0 0 2 a ^ 

wm^m2ooi±.\zmmrt^ mi a (c) ) „ 
mmm2-i(Dm'^tkmm^t^^i$.'t^o 

[0 2 5 7] :L(D'm^Wi^m^\^m-'^\^^ 2 0 0 3 
J^y H?F^4^!j7^^;^— 2 0 0 2 ^ (O A:^(D^(Dmtif)^ 40 

0 l{csft*LTl^5o ^fc. m^WLi^mA^^Kf&^^h 
o--r><Dunx^^m^'mj&m.^2 002c (^^gsstsi 

^) <D—U\t^ ±M'rh'7^-yVm^^><^:^—20 0 

2 a (ojsT {m^mmuu2 0 0 iftij) tc*iBu. faico 

— gPJtT^ h^7K:y h ^ ^ ;^ 2 0 0 2 a (D^m\Z. 

^m^t\^xHm\^x\^^^o ^(omik(Dm^x\'t. ^ra 

tC^ffiL/cT" h?l^t>tlJ7^>^:;?7— 2 0 0 2 aOJ^ 

hWm^^^:^-2 0 0 2 a(7)SS(c:{^^Lyb^^SS*t so 
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[0 2 5 8] m:^. K^aKs^ h ^ ;^ - 2 0 0 
0 0 xt^hy- Vyi^v K?F^t*c^7 -< 2 0 0 2 a-^(0 
[0 2 5 9] W±;0^ib. ^ (T^Sixg-Cfc^ . ^m&Xi^ 

[0 2 6 0] rrr% ^<D'mm\\c^V^^'rVyif-yV 

^i'^k"^ ^ y^ti— (H— (Ofe^) ^i^^s^^2 0 ^^n>m 
IS.X^'O. '^WmL^t\.X(Oti—^^:yyr^^<- (^ 
ZKDS^) fi, V (0. 1 0 . 9 m 

[0 2 6 1 ] ±fEM^(D^^^ LTf^. ^tcPS^^n-S 

^t\±f^\^t^. m^mK(nx.bf^^'ik-km\^^z.hi)^x 
mt^^^xmm\z.u\^xmmhfs:^m^ mm^(Dmfk 

^-g-t» ;6S/^v>#^tc:iii-5„ ffi;^. ^-v-:^ hftf^. t=' 

iicmT'r^:^mxh^(DX\ m^m^m^ib^h^xi>m 
m^>-^mxh^o 

[0 2 6 2] ^<Dmr.t bTf^. m^mm<D±m{^m^ 

v^TStg^ffi<50^cg(cM*b^^tt^l^5febfcm(-. 

^j:m^m^m^m.^:fjm^. ^h^yy^-^trmm-t 

<09J}m^'> J: I ^ 1 1 , m^5fflinx;5s ba ^ ^ it V ^ 5 *iJ^;ds 

[0 2 6 3] >t:fo\ 7" hff^t^'J'^ ^;i;-'^li*t 

b?^^v^M^^^^fflv^5(7);^W^ bv\ 
[0 2 6 4] rrT\ T hyy^y h^'Jik^^ y^:^—i:\^ 

—^(Cfil 0 Mmtum (0iJx.f^ 1 /zm-'S 0 
[0 2 6 5] -bfST'fi 4*J^(7:)^ hyy^y hfr^^ 

(DXitf^<. 3^&.±Xhtli'XX\^\ 3 ;*:J^±T-tt«> 

iL^^^ :i t^>x^ ^^-hxh^o ^j:^. ^mmwxit 

[0 2 6 6] 4fc. iiEaimtte^eb bTf^. &mm^ 
x^--Di&m^m^ikm^<Dm:^<Dit^i^^mi^m^tcun 
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2- 1 tll^-CfoSo ±o-C. rrr-(*Mit:i^fe?Sr4''C.^ 10 

[0 2 6 7] mi 5ic:rcD||Jfe^I(c*3{tSiliigXS^Ui 
l^f 5itJ6<^)«E,-t:0^^bfc„ r<©l21^IIJi^J2 - 2CD 

iSL. ^<Dm—^mmmi:^t^mm2 o i i±©*a« 
(«^aKiiiSi5tt 2 0 0 1) izm^-r^ (mi s 

(b) ) „ a^E^;?)n^^;^LT7" h 

ff^*«J:J'-r^;«;— o^Sr^^^S«2 o i l _hici2«-rs 20 

(His (c) ) , 

[0 2 6 9] mz. mm.^(Dmm-iki&^x'i>i>^mwm 

rc^^-^sfe^^^ (mis (d) ) ^±m-c^wmm2 

m^i-^ (mis (e) ) o r©^. ^^ffi^jB^ftjSg • 

tj5«mji(o^ffii-#«$-&s (His (f) ) o 
[0 2 7 0] rivtc J: 19 njg^aj 2-2 tom^tkmm^i^ 

^^w>:m'mi:m\''X2^(Dm^^-&i,zm^i-^mmm2 ■ 

tx^xmrn-^o Lfc/iSoT, rroHig^ijfciisi:. J; 

[0 2 7 1] ^fc. r<D;^&J>iJ;5i, ^S-^W^i^cOH: 
«^}CjeE3-r5^«i5-^^53|H!-ieT-#5. 5r*t:«J{Cfi, ISSfc 40 

[0 2 7 2] i:r5T% *^B^T-(S, ^fcSt§:tiJ;4S®^=- 
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[0 2 7 3] J'ifc, r^o^^S0lJ{c*3^^Tt,, IIJ£0y2- 
(lliS0i]2-3) IIJS^J2-3{1. 7^ hff^^^t^ 

mm2-ii: mmxh^. t.tc. mummm 2-2icm 

^j:^^.^m^mmt(mm:^mf>m^^htix\^?>. &.r. 
mi 6^0mL:^£ii>ib. ^mmmm.^^T' h^Tt^-y 

[0 2 7 4] ^-r. mmmmn^^mmtmrn^mm 

i,^~i;/v) \z'^^^^fz.%—^WMm mi 6 

(a) ) ^f^ML. ^(n>'m-^mm^^nw&2 Q \ 
ik.<r>MmM (^^asi^scw 2 0 0 1 ) {i^^i-s (si 
16 (b) ) „ ^<D%.. mMm^tmMMx^xmmmm 

m=f-(r>7i,-^^nWSL2 oil ±(ciES-t-5 (Hi 6 

c) „ 

[0 2 7 5] mz.^ "rVyTf-y hfm<>'f^yU-i^^=t 

<Dm-^wcmm mie (d) ) =k±td.x^m^m 2 o 
1 1 ±izmm\^ti^mmmm.^ 2002c -hicM*i-5 

(11116 (e) ) o S^ffi^*Dfi^j^L-C7^ h 

(m 1 6 (f) ) , 

[0 2 7 6] ^tn:iXiommm2-3(Dm^Miaim^t)^ 

r-HfiiailJS^|2 - 2 ttiisU, r(^)i^&{cj;5±:. «^ 
^«Sit$15*t 2 0 0 1) k(Dm(DmMMmti:k%\<^t^. r 

[0 2 7 7] /.efc. :L<Dmmmkz.i6',-yz>'rv^7f.yvm- 
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mmuu2 0 0 1) ±\c^i^mmm^wmi.. ^<Dmm 
(a) - (d) ^^mL^^^^>hmmi-^o 

(S^*$cilia5W2 0 0 1) mifi^^ivfc:^^ :^mm(o^ 

mm^2 oil ±{c. m^i^mm^^h^^^mmm 200 10 

5^?FMLfc (HI 7 (a) ) o r-T% m^i^mmt 
LTfi. M^jt^itm^i^i^my^ h uv^^ h : of PR- 

SOOO^fflV^. ht^cDUix^ h^;^ t^^^n— 
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